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(S4) OCCUPANT CONSTRAINING/PROTECTINQ DEVICE FOR VEHICLE 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To change the warning given to an 
occupant and to sufficiently arose attention by changing at least one 
of the aging pattern of the continuously fluctuating fastening force of 
a seat belt and the magnitude of the fastening force according to the 
judged level of the risk degree. 

SOLUTION: An MPU 14 is connected to a buckle connection 
detection section 16 detecting the fixation or release of a seat belt 
and Judges the extracted/ wound state of the seat belt from the 
voltage and current of a DC motor 1 0. A dozy drive detection section 
19 transmits a control signal to a risk degree judgment section 17 
when it detects the omen of a dozy drive from the state of steering. 
The risk degree judgment section 17 drive* the DC motor 10 forward 
and reversely to frequently wind and extract the seat belt when the 
risk degree is increased by the signal from the dozy drive detection 
seat belt or/and its aging pattern are continuously changed according 
to the risk degree to give a warning to an occupant and suffioiently arose attention, 

* NOTICES * 

JPO and INPIT ate not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. aiafcfs(c shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1]A danger decision means which judges danger of vehicles. 

A fastening force change means to fluctuate fastening force to a crew member's seat intermittently v 
seat belt. 

It is the crew member restricted protection instrument for vehicles provided with the above, and said 
fastening force change means fluctuates at least one aide according to danger judged by said danger 
decision means among a temporal pattern of said festening force changed intermittently, and a size o 
fastening force. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionlAbout the crew member restricted protection instrument for vehicles with which 
vehicles, such as a car. are equipped, this invention relates to the crew member restricted protection 
Instrument for vehicles which emits an alarm, when there is fear of a collision especially. 
[0002] 

[Description of the Prior Art]It detects that there is a possibility that a oar may collide based on the 
distance between two oars, and the orew member restricted protection Instrument for vehicles which 
prevents an accident is conventionally known by emitting an alarm and demanding cautions from a crew 
member. 

[0003]As such a crew member restricted protection instrument for vehicles, when it is detected by 
JP,e-71333.U that the distance between two oars turned into less than the safe distance between two cars, 
what was constituted so that fastening force of a seat belt might be intermittently made tight or it might be 
made loose is indicated by it, for example. 
[0004] 

[Problem(s) to be Solved by the Invention]However. in the above-mentioned conventional crew member 
restricted protection instrument for vehicles. It was not based on the size of danger, but when it was less 
than the safe distance between two cars, since the operation which makes fastening force of a seat belt 
tight intermittently, or is made loose was constant, when danger was low for a crew member, it sensed 
troublesome, and it sensed unsatisfactory when danger was high. Therefore, the crew member had a case 
where it was not ftjily functioning as an alarm to which cautions are urged. 
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[0005]This invention is made paying attention to the point describing «bove, and Is a thing. 

The purpose is to provide the crew member restricted protection Instrument for vehicles which can change 

the alarm given to **♦♦** and can fully demand cautions from a oreW member. 

[0006] 

[Means for Solving the Problemlln order to attain the above-mentioned purpose, a crew member restricted 
protection instrument for vehicles of claim 1, In a crew member restHcted protection instrument for 
vehicles provided with a danger decision means which judges danger of vehicles, and a fastening force 
change means to fluctuate fastening force to a crew member's seat Intermittently with a seat belt. Said 
fastening force change means fluctuates at least one side according to danger Judged by aaid danger 
decision means among a temporal pattern of said fastening force changed Intermittently, and a size of said 
fastening force. 

[0007]Sinoe at least one side is fluctuated according to danger judged by a danger decision means among a 
temporal pattern of fastening force changed intermittently, and a size of fastening force according to 
composition of this invention, an alarm given to a crew member according to danger can be changed, and 
cautions can fully be demanded from a crew member. 

[0008]Sald danger may be determined at least based on one side among time to a collision of vehicles, and 

possibility of a orew member's dozing off while driving. 
[Q009]According to this composition, danger can be judged correctly, an alarm given to a orew member 
according to this danger judged correctly can be changed, and cautions can ftjily be demanded from a crew 

member. 
[0010] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with reference to 
drawings. 

roOlll Drawing 1 i s a figure showing the composition of the electric retractor 100 with which the crew 
member restricted protection instrument for vehicles concerning an embodiment of the Invention is 
provided. 

[0012]The electric retractor 100 is provided with the frame 1. The reei shaft 3 which rolls round a seat belt 
is installed in this frame 1, enabling free rotation; and when predetennined deceleration acts on vehicles, or 
when a seat belt is puHed out with predetermined acceleration, the publicly known seat belt locking 
mechanism 2 which locks the drawer of a seat belt is being fixed. 

[0013]Subsequently, the medial axis 3a of the reel shaft 3 is connected with the medial axis of the belt 
pulley 5 for reel shafts, and has connected this belt pulley 5 for reel shafts with the belt pulley 6 for 
direct-current motors via the power transmission belt 7. 

[0014]The external tooiti of a predetermined number is formed in the periphery of the belt pulley 5 for reel 
shafts, and the belt pulley 6 for direct-current motors, respectively. The internal tooth of the predetermined 
number is formed also in the inner circumference of the power transmission belt 7, and the internal tooth of 
the power transmission belt 7 has geared with the external tooth of the belt pulley 5 for reel shafts, and the 
belt pulley 6 for direot-ourrent motors the neither more nor less, 

[0015]The medial axis of the belt pulley 6 for direct-current motors is connected with the direct-current 
motor 10. Therefore, rotation of the direct-current motor 10 is transmitted to the reel shaft 3 via the belt 
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pulley 6 for DC motors. 

E001B]It Is being fixed to the frame 1 by at least two or more points, 9nd the dlrect-ourrent motor 10 is 
connected to MPU(Micro Processing Unit) 14 via the direct current motor drive part 1 1. The direct current 
motor drive part 11 controls rotation of the dired^current motor 10 based on the PWM (Pulse Density 
Modulation) signal from MPU14. 

rOOnl Drawing 2 is a circuit diagram of the direct current motor drive part 11. The terminal PI and the 
terminal P2 in drawing 2 a re an input terminal of the PWM (Pulse Density Modulation) signal outputted fi-om 
MPU14, and a 20-kHz PWM signal is inputted into the terminal PI and the terminal P2. for example. The 
terminal P3 and the terminal P4 are output terminals for current detection, the terminal P5 and the terminal 
P6 are output terminals for voltage detection, and the terminal PI - the terminal P6 are connected to 
MPUU. respectively. The voltage Vb in ch-awing 2 is supplied to the direct-eurrent motor 10. and two or 
more transistors, FET, etc. in drawing 2 a re normal rotation or a thing for carrying out inversion driving about 
rotation of the direct-current motor 10 by the PWM signal from MPU14. 

[001 8] From the current which flows into the resistance r1, the circuit CI in drawing 2 is a current detecting 
circuit which detects the current i which flows into the direct-current motor 10, and is provided wftfi 
interfeoe-circuitry [ for removing change of the ourrsnt under the Influence of a PWM signal ] (henceforth 
IF) 1, and IF2. MPU14 receives a voltage signal fi^m IF1 and IF2, respectively, and detects the current i 
which flows into the direct-current motor 10 based on this voltage signal. 

[0019]The circuit 02 is an amplitude-measurement circuit which measures the voltage between terminals 
concerning the direct-current motor 10, and it is provided with IF3 and IF4 in order to remove change of the 
voltage between terminals under the influence of a PWM signal. MPU14 receives a voltage signal from 1F3 
and IF4, respectively, and measures the voltage between terminals built over the direct-current motor 10 
based on this voltage signal. 

[0020]IF1-IF4 have low pass filter oomposi^on which consists of the resistance r3 and the capacitor c3 of 
resistance smaller than the resistance r2 and the resistance r2, for example, and they have set tiie out off 
frequency as 20 Hz, for example. Thereby, the influence of the PWM signal outputted to MPUU in the 
current detecting circuit CI and the amplitude-measurement circuit 02 will be reduced by -60dB, and will 
hardly affect ^e voltage between terminals which it is going to measure in the current which it is originally 
going to detect in the current detecting circuit CI, or the amplitude-measurement circuit C2. 
[0021]RBtum to drawing 1 a nd MPUl 4 is provided with the timer 1 5 which measures time. It is connected to 
the danger judgment part 17 which judges the danger of the buckle connection existence primary detecting 
element 16 which detects whether it detects whether the buckle was equipped with the tongue of the seat 
belt, and the tongue of the seat belt was canceled of the buckle in It, and vehicles. 

[0022]The danger Judgment part 17 is connected to the dozing off while driving primary detecting element 
19 which detects the front distance primary detecting element 18 which detects the distance to the 
obstacle in front of self-vehicles, and a dozing off while driving state, respectively, 

[0023]MPU 14 judges whether the seat belt was pulled out by the polarity of the voltage V between terminals 
of the direct-current motor 1 0, and Judges whether rolling up of a seat belt was completed firom the current 
I which flows into the dlrectrcurrent motor 10. 

[0024]The buckle connection existence primary detecting element 16 detects whether it detected whether 
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the buckle was equipped with the tongue of the seat belt, or the tongue of the seat beH: was canceled of the 
buckle, and outputs the control signal corresponding to it to MPU14. 

[0025]The front distance primary detecting element 18 has the laser radar 181 which emits light or receives 
a laser beam. Drawing 3 i s a figure explaining an operation of the front distance primary detecting element 
18. 

[0026]The laser emitting part of the laser radar 181 makes the laser beam C emit light ahead of the 
self-vehicles A. the iaser beam which emitted light when the obstacle B, for example, other vehicles, was 
ahead of the selPvehioles A is reflected by other vehicles B, and this catoptric light 01 is received by the 
laser light sensing portion of the laser radar 181. The front distance primary detecting element 18 measures 
the lapsed time from luminescence of a laser beam to light-receiving, and detects the front distance D to an 
obstacle from this measuring time. 

C0027]Returningto drawing 1. the dozing off while driving primary detecting element 19 detects the range of 
fluctuation of the steering angle of a steering, it continues for 2 seconds, and it judges that there are signs 
of a dozing off while driving predetermined time, for example, when this range of fluctuation is a less than 
predetermined value, for exampie, 8 times, and transmits the control signal corresponding to this to the 
danger judgment part 17. 

[0028]The danger judgment part 17 computes the time differential value of the front distance D to the front 
distance D detected in the front distance primary detecting element 18, asks for the relative velocity to an 
obstacle, and finds the time to a collision by inKing) front distance D with relative velocity. And danger is 
judged based on ttie control signal from the size and the dozing off while driving primary detecting element 
1 9 of this time. 

[0Q29] DrawinE 4 is a figure showing an example of the decision criterion in the danger judgment part 17. The 
time standard to the collision in drawing 4 c onsiders it as 5 seconds, when the time to a oollislon takes 5 
seconds or more, it considers it as "size", for example, and when the time to a collision does not take 5 
seoonds, it is taken as "smallness." When the signs whose control signal from the dozing off while driving 
primary detecting element 19 Is a dozing off while driving are the signals corresponding for being, the nap 
possibility in drawing 4 b ecomes "large", and nap possibility becomes "small" when the signs of a dozing off 
while driving are the signals corresponding for there being nothing. Baaed on this, when the time to a 
collision is "size" and nap possibility is "smallness" in the danger judgment part 17, When danger is judged 
to be "nothing", and the time to a collision is "size" and nap possibility is "size", danger ~ "— belngjudged 
as small" — the time to a collision ~ It is sm&W" ~ and nap possibility — "— the case where It is 
gfoall* — danger — "— being jud^d as small" — the time to a collision ~ "~ it is small" — and nap 
possibility — " — the case where it is largo" — danger — "— it is judged as large." 
r0030] Drawing 5 is a figure showing the situation of a drive of the direct-current motor 10 when danger is 
judged to be "smallness" -> "size" by the danger judgment part 17. The drive of the direct-current motor 
10 is controlled by the PWM (Pulse Density Modulation) signal outputted to the direct current motor drive 
part 11 from MPU14. 

[0031]When danger is Judged to be "smallness" by the danger judgment part 1 7. supposing a normal rotation 
drive and inversion driving of the (drawing 5 ( **)) end the direct-current motor 10 are perfonmed at ten 
paces/s. for example. When danger is judged to be "size" after that, a normal rotation drive and inversion 
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driving of the ( drawing 5 ( **)) and the direct-current motor 1 0 are controlled by a PWM sigrial to be carried 
out at 20 paces/s. for example. Thus, by danger becoming large and increasing drive frequency of the 
normal rotation drive of the direct-current motor 10, and inversion driving, rolling up and the drawer of a 
seat belt come to be performed frequently, and cautions can fully be demanded from a crew member. 
[0032]When danger is judged to be "smallness" by the danger judgment part 17. as a modification (The 
drawing 5 ( **)). Supposing a normal rotation drive and inversion driving of the direct-current motor 10 
rotate normally for 1 0 ms, are reversed for 10 m$, for example and are performed at the pace of standby for 
30 ms. When danger is judged to be "size" after that, a normal rotation drive and inversion driving of the 
(drawing 5 (**)) and the direct-current motor 10 rotate normally for 10 ms, are reversed for 10 ms. rotate 
normally for 10 ms, are reversed for 10 ms, and are controlled by a PWM signal to be carried out at the pace 
of standby for 10 ms, for example. Thus, by danger becoming large and enlarging the driving duty ratio of the 
normal rotation drive of the direct-current motor 10. and inversion driving, rolling up of a seat belt and the 
pattern of a drawer can change, and cautions can fijily be demanded from a crew member. 
[0033]When danger is judged to be "smaiiness" by the danger judgment part 17, as other modifications (The 
drawing 5 ( **)). Supposing a normal rotation drive and inversion driving of the direct-current motor 10 ai^ 
performed at the pace reversed so that it may rotate normally for example, so that a seat belt may be 
concluded by the power of ION, and it may loosen by the power of ION. When danger is judged to be "size" 
after that, a normal rotation drive and inversion driving of the (drawing 5 (»*)) and the direct-current motor 
10 rotate normally so that a seat belt may be concluded by the power of 20N. and are controlled by a PWM 
signal to be carried out at the pace reversed so that it may loosen by the power of 20N. for example. Thus, 
cautions can fully be demanded from a crew member by danger becoming large and enlarging fastening force 
and relaxation power of the seat belt by a normal rotation drive and inversion driving of the direc^current 
motor 10. 

[0034]As mentioned above, when danger is judged to be "amailness" -> 'size" by the danger judgment part 
17 according to this embodiment. **. Increase drive frequency of the normal rotation drive of the 
direofr-current motor 10. and inversion driving. ** Since any one enlarging fastening force and relaxation 
power of the seat belt by a normal rotation drive and inversion driving of the direct-current motor 10 
which enlarges the driving duty ratio of the normal rotation drive of the direct-current motor 10 and 
inversion driving is performed. The alarm given to a crew member according to danger can be changed, and 
cautions can fully be demanded from a crew member. 

[0035]In this embodiment, although danger was divided into three Idnds. "nothing", "smaiiness", and "size", 
danger may be decided more finely. Although danger was determined based on "the time to a ooltision", and 
"nap possibility", it may determine only by either. 

[0036]When danger is judged to be "smaiiness" -> "size" by the danger judgment part 1 7, **. Increase drive 
frequency of the normal rotation drive of the direct-current motor 10. and inversion driving. *+, Enlarge the 
driving duty ratio of the normal rotation drive of the direct-current motor 10. and inversion driving. *♦ It may 
be made for any one enlarging fastening force and relaxation power of the seat belt by a normal rotation 
drive and inversion driving of the direct-current motor 10 to not only be to perform, but to change the 
operating state of a seat belt, combining the control content of **. and ** suitably. 
[0037] 
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[Effect of the Invention]As explained to details above, according to the crew member restricted protection 
instrument for vehicles of claim 1. Since at least one side is fluctuated according to the danger judged by 
the danger decision means among the temporal pattern of the fastening force changed intermittently, ^nd 
the size of fastening force, the alarm given to a crew member according to danger can be changed, and 
cautions can fully be demanded from a crew member. 
[Brief Description of the Drawings] 

rnr^win ^ nPrawing 1 is a figure showing the composition of the electric retractor 100 with which the crew 
member restricted protection instrument for vehicles concerning an embodiment of the invention is 
provided. 

[Drawing 2]I t is a circuit diagram of the direct current motor drive part 11. 

[Drawing 3]l t is a figure explaining an operation of the front distance primary detecting element 18. 
[Drawing 4ll t is a figure showing an example of the decision criterion in the danger judgment part 17, 
[Drawing 5]l t Is a figure showing the situation of a drive of the direct-current motor 10 when danger is 
judged to be "smallness'' -> "size" by the danger judgment part 17. 
[Description of Notations] 

1 Frame 

2 Seat belt locls;ing mechanism 

3 Reel shaft 

5 The belt pulley for reel shafts 

6 The belt pulley for direct-current motors 

7 Power transmission belt 

10 Direct-current motor (fastening fcrce variable means) 

11 Direct current motor drive part 

14 MPU (fastening force variable means) 

16 Buol^le connection existence primary detecting element 

17 Danger judgment part (danger decision means) 

18 Front distance primary detecting element 

19 Dozing off while driving primary detecting element 
100 Electric retractor 

[Translation done.] 
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